Recent technical advances in somatic cell genetics of higher plants (7) have greatly enhanced prospects for recovery of biochemical mutants from cultured cells. Early reports of autotrophic growth of chlorophyllous plant cells in suspension (2, 3) raised the possibility of obtaining photosynthetic mutants with these procedures. Autotrophic growth on solid media (1, 8) established another important prerequisite, since most selection procedures hinge on the separation and immobilization of individual colonies.
Although there is strong evidence that growth on solid media is predominantly autotrophic (1, 8) , there has been no demonstration that growth of illuminated colonies is strictly dependent on CO2 assimilation. This is of particular importance when the culture medium is solidified with an organic gelling agent. Hydrolysis during steam sterilization (5) Agar for all growth experiments reported in Table I came from a single source (Difco lot no. 712940). To examine the possibility that growth resulted from a chance contaminant in the Difco lot, two other sources of agar, and two sources of agarose were examined for their ability to support growth in CO2-free air (Table II) . Similar growth rates in all cases indicated that all of these organic gelling agents provide enough substrate to support a low level of heterotrophic growth.
To establish fully autotrophic conditions, polyurethane pads were used to support cells in a liquid medium lacking sucrose. Experiments with this system indicated that growth was strictly C02-dependent (Table III) . Growth was negligible in two passages in CO2-free air, and increased with each added increment in CO2 concentration. The source ofthe slight dry weight increase in the first passage in C02-free air is unknown, but has no practical importance because it is so small, and is not sustained in a second passage. At air levels of CO2, growth was marginal, showing a substantial dry weight increase in the first passage, which was not sustained in the second passage. At 0.35% and 1.0% CO2, however, the growth rates were consistent through both passages, and in accordance with the level of CO2 provided.
DISCUSSION
The ability of green callus cells to utilize an agar-derived heterotrophic substrate for growth has various implications regarding the experimental manipulation of autotrophic cells on solid media. Wherever growth or growth rate must be a strict function of CO2 assimilation, a residual component of heterotrophic growth would be troublesome. In particular, heterotrophic growth would interfere with the design of genetic selection experiments aimed at recovery of variants which maintain net CO2 assimilation under stress conditions. The inhibition of net CO2 assimilation must inhibit growth in order to permit visual identification of colonies that grow by virtue of stressresistant photosynthesis.
The use of polyurethane pads to support cells in a liquid medium represents a system in which growth is strictly dependent on CO2 assimilation. Exposure of these fully autotrophic cells to CO2-free air provides a useful simulation of conditions that autotrophic cells would face in the presence of selective agents that inhibit photosynthesis. When photosynthesis is abolished by CO2 removal, dry weight data show an immediate cessation of growth. But the colonies do increase in fresh weight in the first passage (harvest/inoculum = 1.88), giving an appearance of growth that would be difficult to distinguish from a true dry weight increase. In the second passage, however, there is no increase in fresh or dry weight. At this point, it should be possible to identify colonies capable of sustained growth through CO2 assimilation.
In addition, this system offers some physical advantages. On media solidified with gelling agents, the colonies are partially implanted, blocking the exposure of some cells to the atmosphere. Colonies supported by moistened pads have a greater surface exposure, which may facilitate the autotrophic culture of small protoplast-derived colonies at an early state in development.
